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mm&] wmw 
n a 

smafiXK* mym\s<i*tttm titers ;«s^e)fi!y, ^51, 3-** 

NA„ 

[gf#3S8'3 @B?rj##2^£;ft£&»IB?!jfr£&£DNA£:* h U > 2> 

5:ttSgai§:3- KtSDNA, 

[3f#^9] ff#^6~8©^Tftfr l^lCfa«<ADNA£K^#-(Cjffi 
#'&^»e>*l5fflSI;fc.#DN A. 

[ff*3U 0] »*3S9»Cffi*©jfiSI^#DNAS:1g^j|«JieitC«ALT^ 

o 

1 aJSE#2 0 0 3 - 3 0 0 9 4 9 4 
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1 5 ] io~i3 <D^irftfr i mizmn<DBW. i &mfa<Dm 

[»#«i6i i&*^©&Ji«>#, mmwLot&mto* & 

ikcDftmm&mwmm. mm^mmamm. m 
mftcommmmm. mmiknmmymm. *a#©gest^B«, i^#<z>m 

-N- h v^--^in?fes»#]Si 5 jcia*©ss5ti£ 0 

[0 0 0 1] 
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[0 0 0 2] 

. Biol. Chem. , 273, 58 (1998), J. Biol. Chem. , 273, 12770 (1998), J. Bi 
ol. Chem., 274, 12499 (1999)] jWR»3*IT l^S — JKtCMf'WJUBllSa*©* 

[0 0 0 3] 

— |R£iftHCj3^Ttt, ^f^>^nAH- • ^^^rL-^P>/3 1, 3-# 

Sjfrff (C0V\Tte#^3*lTV^Vx [J. Biol. Chem., 274, 12499 (1999)]. 
[0 0 0 4] 

£o) ^S^lC^tlTV^ [Acta Paediatr. , 82, 903 (1993), J. Pediatr. 
Gastroenterol. Nutr., 30, 181 (2000)] o i^=y V V V 
9 h-N—7- h^X-X'P^? h-N-^^r^ N9*"-;U±, S/n- K^tT, • 
I7;i/^; -iHC J: ySMSft*3fc#&&ftT^5d£a*e> [Infect. Immun., 
59, 700 (1991) ], H=7>7 N -^.^Wfttti/a. - K^^-* • I7ib=? ^ — F 

[0 0 0 5] 
[0 0 0 6] 
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[0 0 0 7] 

DNASJSfftSIillCJ: »;*»W«:^"rstCMofe.' 
[0 0 0 8] 

BP-fc, sMSEttJKT© (1) ~ (19) ICBSfSo 

(1) N-r-fe^;i/^;i/3-9-^ >ICj8 1 , 3^T'*7^h-'X$:iRft^ffi 

(2) x hl^h3y#;*«»c«^Stt£#n?S><5J:SB (1) CDS 

est. 

^^xT*$>^±fB (2) ©gai„ 

(4) m&m^ i ?*sti«r ^ ;i»^*ssai. 

(5) mFm j %iT*mt*nz>T$ jmmmz&^x nBeu:©rs 

, mmmL<\zmnzntcT $ fro/31, 3-#^#h-* 

(6) _hfH (1) ~ (5) 0V^tl^lo©g6f $:3-KtSDNA 0 

(7) jK^#^2^3*l*£MB#J**£>fc&DN A n 

(8) K^##2-e^3*lS&£ffi^**&fc*DN Afc* h U >S^x> 
f£TT/W >TU ^XU fro/3 1, 3 - ^7^ b-^Wi?Stt§:^t^g 
£fC£3- FtSDNA. 

(9) ±13 (6) ~ (8) <D\,^-?frfr 1 ^><DDN AZ'tt $ -izm&J&/vT*m 
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(1 0) _hfH (9) (Dmt&^ttDN A*m^fflMlZ.mALXmbtlZ>Mft$&m 

(id mummw. «£4&t?*s±sb do) ©^te^c 

(12) xi/iu trJSKjststt^-eftsiiB di) tcts« 

(13) X>>i'J HTjatCM-rSflR^^fe^Xi/aiU t7 • 3UT?&S±iB (1 
2) 0D^K«m^ o 

(14) _hga (i o) ~ (i 3) <D\i\^frfri^o>fcwwMfo*t%mzt%mi< 
(is) a o) ~ (i 3) <D^?t\fri^<Dmft&&fc<D&mm*t-\*nim 

(16) &*?£<Z>«j|6&. &*tt<Z>fft»&* JMtK&J&fr 

*a.3»> Ka#©»3H«La%, ti#©seiMti, K»#<©H£fb#>&5v* 
j±sta#j: i )mmi>xm<btiz>mmm§'aT*&z>±M as) ©sstsu 

T*fes±iB ( 1 5) ©ggjtts. 

(18) g&flcMttf, N-T"fe^;b^;i/3-b-A t t«7^h-N-h'J 
*-^in?**±gB (15) ©(KalrSU 

(19) ^7^h-^«II^ ^^7 h -N-t^Tt--^, ittt7^h-N 
--T- h^^-^T'fe€.±lH (15) ©|^it^ 0 

[0 0 0 9] 
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1 , z-a^^ h-x$K®Bm&&*m-tzm&n 

[0 0 10] 
[0 0 1 1 ] 

_tia© i o^_h©r^ jmi$K9<. m^L<itma^ titers, jmmn-^h 

&U, ^oi8 1, 3 \*-X&&BM'&'\i1tm-t&m&mZ. Molecular 
Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor Laborat 
* ory Press (1989) (J^T> =^V^-=l^- • V D - — > 2 ffc £ ®&~?) > Curren 
t Protocols in Molecular Biology, John Wiley & Sons (1987-1997) (J^T, 

ftvy V - -?u hn-;i/X • >f > • =ev^-=l^- • A-f^ns?— , Nuci 

eic Acids Res., 10, 6487 (1982), Proc. Natl. Acad. Sci., USA, 79, 6409 ( 
1982), Gene, 34, 315 (1985), Nucleic Acids Res., 13, 4431 (1985), Proc. 
Natl. Acad. Sci., USA, 82, 488 (1985)4¥JCSB«©flP#4#att3£M»A8c&jg 

n Aizmmzm^A-t z> 3 1. ic J: »; gt^-r s r t 

[0012] 
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It, BLAST [J.'Mol. Biol., 215, 403(1990)] ^FASTA [Methods. En 
zymol., 183, 63(1990)] # ^TftHE L tc £ £ JC, 1 T^StlS T 

^ y BfcBB#U:4>fc <i:^50 %jg*±, ^Jb<»60 %j^_t, J: y u < 8 

[0013] 

*»«©DN Ail LTtt, J:gB2MfcW<Z>g 8 KtSDN A&&tf SI 

dna, aB^j#-^2*e*stis«tHBejii^e>*sDNA, *fcttffiw##2-e* 

S«USH3#I*^fc«DNAT?£>»K ^|5 1, 3 -Of? 9 h 
[0014] 

_tta©^ h y h^^#TTv\-r :/y ^xteDNAtu se#j## 

^1f-^a>^5:fflV^3ttCj:'JII?)ll5DNA5:tl|cU, UttlftfCH:, 
3D^-&£V^^-? fi3fc<Z)DN A £@^{bL£7>f -fcffl^T, 0.7 

~i.o moi/i©^bf- h u ^a#^et. 65rrv\-r yy #>fi?-s/3 

ffe, 0.«ilIfflSSC^I (1W«)SSCM©MI1 150 mmol/1 
S^th'J^A, 15 mmol/1 ? X yWl± h <J U J: U & &) £MW 651C^frT 
^^f-SrSft^'tSr fclCJ: y |el5tT*££DNA£&tf.£>r £.tfV£Z> 0 
[0 0 15] 

7°n h H-;i/X • >f > • U3f 3.9 — • ;H*ny-, DNA Cloning l: Core Te 
chniques, A Practical Approach, Second Edition, Oxford University (1995) 
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fg&DN At LTM^^KCli, B L A S T^FASTAf If ^ L/ il ^ 

tc, SJ?fJ##2^£;ft£i&ttSE#J£4>&< 6 0%a_h(7)^|Bl'[4$:^-rsD 
NA, L<&8 OroJ^^CDffil^'ffiSr^t-^DN A, £ £ L < & 9 5 % 

^±©^@|rI'(4 fc^i" £ D N A £ % Vf £ £ £ £ -5 . 
[0 0 16] 

*&W(D(} 1, 3 h-^t#g^ft$:ft5gei5:41t§M 
{CfB^CD -ftm K'&i o T ^ V Z - D N A H j**^ S 3 £ D N A & f£§g L 

[0 0 17] 

C 1 ] *|6^(0DN ACDsiSS ' 

m Type Ib^£ 3 £ #T*£ So 

[0 0 18] 

^ h U7h:2y:ft*KM^*»£4&&&&©#iS[W*tf, J. Bactriol., 181 
, 5176 (1999)£iB*©;&*£]fCJ: yJM-r*. 

So 

#|gHJ!(Z)DN AZ&tsmftte. XhU^hn*;*^- TiS^t??-*. Type III 
SfcteType Ia©^#M^it^S¥*©^a»JlC»^^Tl9:ft^tlfe^ 

[0 0 19] 
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#2 0 0 1- 0 0 0 3 9 2 



MflsiftlCte, ZAP Express ^->*±§g. Strategies, 5, 58 (199 

2)], pBluescript II SK (+)[;* h v # 2?- >*±§g. Nucleic Acids Res., 17, 94 
94 (1989)], izap II , 1 gtlO, * gtll [DNA Cloning, A 

Practical Approach, 1, 49 (1985)]. 7l TriplEx ( $ a — v V *±$g) , 2. 
ExCell (77i/f A • 7 7;i/V^7 • AMtr^tti) ^ pUC18[Gene, 33, 103 
(1985) ] ^ £ & If -5 3 H & X £ £ c 
[0 0 2 0] 

? * - ic±mxwm v tc^mnoy d n a &m%g l xm e> n z>mt&%-fo d n 

fe^^f^T^fflV^i^x^^, UttS^Cte, Escherichia coli XL1-B 
lue MRF' £/->*±§g. Strategies, 5, 81 (1992)], Escherichia col 

i C600 [Genetics, 39, 440 (1954)] , Escherichia coli Y1088 [Science, 222, 
778 (1983)], Escherichia coli Y1090 [Science, 222, 778 (1983)]., Escheri 
chia coli NM522 [J. Mol. Biol., 166, 1 (1983)], Escherichia coli K802 [J 
. Mol. Biol., 16, 118 (1966)], Escherichia coli JM105 [Gene, 38, 275 (19 

[0 0 2 1] 

fctwiv^tifcrn^SiiitfTf^, m%.\&* #;i/Sy^A-f 2r>£ffl^3:S&[Pro 

c. Natl. Acad. Sci. USA, 69, 2110 (1972)], ^nh^7^bi (#^BB63-24 
83942) , XU? h DstfU — 5/ 3 [Nucleic Acids Res., 16, 6127 (1988)]^ 

[0 0 2 2] 

DN AKL-&&ti&*&me>DN A <B&3£BB#J t&»IB#I 
<Z>&5£&Cte, 3l^^e>4x*ia»BB^I«?«f^l*, ^"f^^&tProc. Nat 

1. Acad. Sci. USA, 74, 5463 (1977)] £ £te373A- D N A i/- V X>+>-- (A- 



aill#2 0 0 3 
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[0 0 2 3] 

• A S/ * A >C*tS5|8905S! D N A &mmm^ £ jg V % T ft ^J** 3 i il IC J: 

o r =& ^rs d n a srwsa-r * ^ t %t*£ 

tffH#J##2 •e^3*lSt&3£BB^IS:^^*S^ , 9^5 KD N A fc^f £Escheric 
hia coli JM109/pBBPj£& £ r £#T-£ 

[2] ##§0j!cz>§a«©!ra 

«J^T©^*6lC<fc*J, _tf3 [1] ©*«SlC«fc*J5t#Lfc*^W<Z)DNAS:«i» 
[0 0 2 4] 

#3&l|l!<Z>DN ASr/B^SBSJCtt, ^gJCjESDT, 2fc»W<Z>SefCS:3- K-TS 
[0 0 2 5] 

iitt^bttt, ma, mn. mmfflffi, m&mm. mmmm^ bwh-* 

Z> it £ T*£ £ *i <Z> T* & tl V \ tl fl! V * £ d £ # T*£ £ . 
[0 0 2 6] 
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, yjffy-AJg^BB#U ^»ODNA, te^^ffl^J, J: U*tJ&£4-i£M!x. 
[0 0 2 7] 

#83^* LTt±, pHelixl (ni/a • 94r>f J T.tJ ?Xl±m) . PKK 

233-2 (77i/f A - 77;i/?^7^H^f^ttl) , pSE280 (^f>t^hO£/ 
x>a*|) , PGEMEX-1 (^n^^ttl) , PQE-8 (ipr>f>tti) > PET-3 (J A 
S/xyfrlg) , pKYPIO (4f |H5Hg58-110600) , pKYP200 [Agr ic. Biol. Chem. , 48, 
669 (1984)], pLSAl[Agric. Biol. Chem., 53, 277 (1989)], pGELl [Proc. Nat 
1. Acad. Sci., USA, 82, 4306 (1985)], pBluescr iptl I SK(+), pBluescript I 
I KS(+) (* is-y$±m) . pTrS30 [AM® JM109/pTrS30 (FERM BP-5407) 

«fcySM8L pTrS32 [*fl§»JM109/pTrS32(FERM BP-5408) «fc U MWZ] * PPAC31 (WO 
98/12343), PUC19 [Gene, 33, 103 (1985)], pSTV28(^?@;§*±8g), pUC118 (S 
mm±m) , PPAI (#Hi5HS63-233798) *S«^t5ii:^§S. 
[0 0 2 8] 

&.5*><Z>T?%J:V*. trp^n^E-^- (Ptrp) , lac ^ - # - (PI 

ac) , p^n^-*-, P R ^n^-^-, Pgg^n^-^-^©, Afliffi^y 
T-^cfifts^D^-^-, spoiyn^e-*-, SP02ya ; E-^ 

penPyn^-^-^SftWSia^TftS. * P trp«: 2 oUC^JS* 
fc^D^-^!- (Ptrp X2) , tac^a^-*-, lacT7y°n =E - # -, let I 

[0 0 2 9] 

UjKy-A3e-^BB^J*C&SJ/^>f y-#frUJ (Shine-Dalgarno) BB#J£W*& 



1 1 
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*ftW0)Mmz-fo D N A {C £ ^ T #5§HJ!tf) D N A ®^(C te^^SE^'J 
L =& ifrg 7? tt * V % flKtae^O ttT ic if£¥*£MI2#I £ Sit £ Ztifi 

[0 0 3 0] 

IK«£4i>£LTW:, xS/:cy nyM, ir^TM, ^HiV^f 

X h U^hn^^j^M^lCM-reSS^^ M;U£, Escherichia coli XLl-Blue 
, Escherichia col i XL2-Blue, Escherichia col i DH1, Escherichia col i MC10 
00, Escherichia coli KY3276, Escherichia col i W1485, Escherichia col i JM 

109, Escherichia col i HB101, Escherichia col i No. 49, Escherichia col i W3 

110, Escherichia col i NY49, Serratia f icaria , Serratia fonticola , Serrat 
_ia 1 iguef aciens , Serratia marcescens , Baci 1 lus subti lis , Baci 1 lus megate 
rium , Baci 1 lus amylol iquefaciens , Brevibacter ium i mmar i oph i 1 urn ATCC14068 
, Brevibacter ium saccharolyt icum ATCC14066, Corynebacter ium ammmoniagene 
s, Corynebacterium glutamicum ATCC13032, Corynebacter ium glutamicum ATCC 
14067, Corynebacterium glutamicum ATCC13869, Corynebacterium acetoacidop 
hi Ium ATCC13870, Microbacter ium amnion iaphi lum ATCC15354, Pseudomonas sp. 

D-0110, Streptococcus agalactiae Type la. Streptococcus agalactiae Type 
lb. Streptococcus agalactiae Type III, Streptococcus pneumoniae Type 14 

[0 0 3 1 ] 

fetitfum&M^Si iub^-e^, milt* #;i^?A-f t >£ffiv^;£?£[Pro 

c. Natl. Acad. Sci., USA, 69, 2110 (1972)], ^nh^5^hg (43H8BB63-2 
483942) , XU^ h UiiiU—i/ 3 [Nucleic Acids Res., 16, 6127 (1988)] 

[0 0 3 2] 

mmmm^m^mmni^xm^^m^^t. M^^^-tbt, maii ye 

Pl3 (ATCC37115) , YEp24 (ATCC37051) , YCp50 (ATCC37419) , pHS19, pHS15^ 
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M^T%J:<, Mill PHOSyn^E-*-, PGK^O^-*-, GAP^D^E-^- 
, ADH^D^-*-, gal l^d^E-*-, gal IOt/D^-*-, 

jKU^^f K^n^-^-, MFai yn^-^t-, cup l^a^-^-^cD^n 

^ - # - £ & If 3 3 £ & V £ Z> ■ 
[0 0 3 3] 

^tCJB'**<SBH&Bt*£:S>W r S£i:#'T?S, ^ttWlCte, Saccharomyces cerevisi 
ae , Sch i zosacchar omyces pombe, Kluyveromyces lactis , Tr ichosporon pul lul 
ans, Schwann i omyces al luvius , P i ch i a pastor is , Candida uti 1 is ^^rfetf g> 

[0 0 3 4] 

•Ttl^MV^r. £#T*£, Il/i' hn^l/-i/3>S [Methods Enzymol 

., 194, 182 (1990)], X7xD h ?£ [Proc. Natl. Acad. Sci., USA, 81, 

4889 (1984)], ff^ U ^ ? Aj£ [J. Bacteriol., 153, 163 (1983)] ^&&tf<5 

[0 0 3 5] 

MmMB&z^^t.Lxm^&m&iziz. mm^v #-*:lt, pcdnai 

, PCDM8 (7:*-=lS/*tJ:»JrfjB0 , PAGE107 (#^3-22979) , P AS3-3 (4$|»¥2 
-227075) , pCDM8[Nature, 329, 840 (1987)], pcDNAI/Amp (-f > bf h □ m > 
*±§g) . pREP4 (-f >tT h □ ^ai>*t3S) , pAGE103[J. Biochem, 101, 1307 (19 
87)], PAGE210, pAMo, pAMoA^ M V ^ «5 Z. il^T^-5 0 
[0 0 3 6] 

3t^T'§, WAtf, if-f h^^D9>f;i/^ (CMV) ©IE (immediate early) M 



1 3 
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^E — # — , l/ho^-fjl/^oyn^-^-, t-Ni/a^^yo^-^-, SR 

if - 5: ^ U ^ - # - £ &fCM & i: V*. 
[0 0 3 7] 

7. • F-V#raM&> t h©MflST^€>^-T;i/A (Namalwa) «££&Nam 

alwa KJM-lM. fc: hMWMflS, t: h Slfil^M, KU->f;i/WK 
?^>f— -X • /\A*#-©MJ^T-&£CMHfl&, HBT5637 (#^B§63-299 

[0 0 3 8] 

7-)^. ^XD-7llShlTH SP2/0. NSO^f. • 5X0-V»ffi^ 

LTttYB2/0^ H hm%Wmmmt.LXitMK293(kTCC: CRL-1573), 293^, t 

tf^-Ttl^ffl^Sr h#T*£. WitMC, hUiiiU-ty a [Cytotechnol 

ogy, 3, 133 (1990)]. U > ? (#1^2-227075) , Vstf?*?*/ 
3>?£[Proc. Natl. Acad. Sci., USA, 84, 7413 (1987)]. Virology, 52, 456 
(1973) lZtmO)l5m%;$:3b\fZ>Z.iltfT*gZ> a 
[0 0 3 9] 

B£UfflJBS£?§££: LTMV^5#-^•^C^i, #|*-te!Baculovirus Expression Vecto 
rs, A Laboratory Manual, W. H. Freeman and Company, New York (1992), jj 
l>y b • b 3 — ;i/X • A y • ^l/^-a.^ — • /W JtU V — . Molecular Biol 
ogy, A Laboratory Manual, Bio/Technology, 6, 47 (1988)^lCgg«£ ftt^fe 

[0 0 4 0] 
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m^miz^xm^^n^m^mA^^ * - m^a. PVL1392, p 

VL1393, pBlueBacIII ( H & tC-f > bf h n >*±5SD f &*WSii:^TSS 

o 

[0 0 4 1] 

y v b ^777 • fi u y*ji— ij - y.v ur- • /K'MKd^^ • ?^;i/;*(Aut 

ographa californica nuclear polyhedrosis virus) ^?:M^I> ' ^^T'tS. 

Spodoptera f rugiperda CQ|P^M5S^ Trichoplusia nicpffp 

[0 0 4 2] 

Spodoptera f rugiperda cPgFjjygfla £ LT&Sf9, Sf21 (A^f 3. O # >f • ^ 
>7?.~7\;v i/ay • *->C T • ^rf?^ h U - • x'rLa.y;!/) ^, Trichoplu 
sia ni(Z)|pm*fflflSil LTliHigh 5, BTI-TN-5B1-4 (>f > kf h n P x. >*±$g) 
^^3§|3m**©^#*HJ^i: LT& Bombyx mori M%?%:$>\ifg> Z. £. 1$X*^ £>„ 

(#||{§5p2-227075) , U tK^ji.? 3 y& [Proc. Natl. Acad. Sci., USA, 84, 
7413 (1987)] 

[0 0 4 3] 

MV^TfcJ: A'J??^-^^^^ (CaMV) (Z)35Syn^- 

[0 0 4 4] 
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&^'ftl*>M^&Z.£.1fiT*g* M7L&* 7^n;t^fU^ ( Agrobacterium ) 
(#^BS59-140885, 4$H§Bg60-70080, WO94/00977) , 211/ V h UtfU- y =1 y 

606856, #ff ^2517813) ^&&tfZ> ~ H #T*£ -So 
[0 0 4 5] 

[0 0 4 6] 

[0 0 4 7] 

[0 0 4 8] 
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[0 0 4 9] 

M^ttl5~40°C#J;<, ig*B#ffg&, iim5^r^~7 0r^T'feSo Jg#t£pH&3.0 
[0 0 5 0] 

7u^-$-£ Lxmrn^n^u^-t-zm^r^m^v z-xmrn^mi, 
tzU£.y3zmm-t2> tgiziz. ^mi^^x^y^^-^-^miz^uaLx^ 

mm-fzuzizte-j vJu & -n-T-j-tf^v h tr^y v K(iptg)^£, 
trp^n ^ - # - £ M v > fe^iH^ * # - xmm^m b £ £ i: £ ic 

[0 0 5 1 ] 

ffl£4xTV^RPMI1640igi& [J. Am. Med. Assoc., 199, 519 (1967)], Eagle<Z)ME 
Migifc [Science, 122, 501 (1952)], DMEM^iffi [Virology, 8, 396 (1959)], 199 
Jgifc[Proc. Soc. Biol. Med., 73, 1 (1950)] ^ felir tl ^^JC^M^t^ 

zmui,fet&mmzm^z>z£.tfxgz> a 

[0 0 5 2] 

mmt. xi?£pH6~8, 25~40°C, 5%C0 2 #ST^^ffTtl~7H^T9o 
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M3*lTV*STNM-FH*gtffi(7 7--S yi?x.y*t9&). Sf-900 II SFMfgJfe (5^7 
•f^D^'-X|±i) . ExCelUOO, ExCell405[^f tlfcJRHA^ *--!J->f x>£/ 
-XtfcSH, Grace's Insect Medium [Nature, 195, 788 (1962)] Z t. 

[0 0 5 3] 

i!SpH6~7, 25~3or;«<z>^#T^i~5Hraff-5. 

tt, — jRJC^fflStlTV^SA^S/^ • T> F • **-^(MS)#ifi, sfcrM h(Whi 

te)mm. tLfcitz.tibmi&izX'-^i/y. v^f hfj^-ytg. UQjtiw'zytr 

[0 0 5 4] 

itSpH5~9, 20~40TC©&#T'T?3~6<)Hfa*T3. 
[0 0 5 5] 

;i/V [J. Biol. Chem., 264, 17619 (1989)], □ V £ <DJ5& [Proc. 
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Natl. Acad. Sci., USA, 86, 8227 (1989), Genes Develop., 4, 1288 (1990)] 
, *fctt4#B8¥05-336963, #M¥06-823021^CgB«©#i£S:ifSffii-& Z. £\Z& 

[0 0 5 6] 

#^¥2-227075{Cfa«£4xT^£#&CmCT, Kn^MfcagTCgHt 

it^^ & « ^ ins^t m& & mm l x & _t# $ & r. ^ t> t- n . 

[0 0 5 7] 

^7^^i-^ife) ^ml, z.tiib<Dmib*mi<^x*$&m<z>m&i!t*m 

[0 0 5 8] 

[Am. J. Clin. Nutr., 63, 639S (1996), Am. J. Clin. Nutr. , 63, 627S (1996 
), Bio/Technology, 9, 830 (1991)] izm £ Titter LXM^c L 

o »*&4t>4»©£/ifc • LTtt, iiH (#^BS63-309 

192) , |Pf*fttf5it^§5. ro&CM^&fis^n^-^-fcLTtt 
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[0 0 5 9] 

Ft5 D N A JiA 1 1 h 7 >X ^1^7 i'li^ [M 
20 (1994), |BiNfi*$&, 21 (1995), Trends Biotechnol . ,15, 45 (1997)] 

[0 0 6 0] 
[0 0 6 1] 

yif^T^Xf;!/ (DEAE) -t7TO-^ DIAION HPA-75 (H^-ffc 
m±m)^UVy^m^t^4^y^m^U^r Vf^VJ S-Sepharose FF 

(Pharmaciat±^)^(DU^>$:MVAfe©-r^->^m^nv h^57-f ^ 
;i/t7 7 o 7i-ji/t7 7 n u^>£Mv^®fc7K'l£? a v N 

[0 0 6 2] 
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[0 0 6 3] 

m <d s b « & * ^ « -t <z> © ^§## tfim&ft ^ #s& s *i r=. m& tc 

[0 0 6 4] 

mm-fZ>Z-£ : &r*%Z> 0 M*.\t* n-7££>#i£[Proc. Natl. Acad. Sci., USA, 
86, 8227 (1989), Genes Develop., 4, 1288 (1990)], *f#|fg^05-336963, 4f|f§ 
^06-82302HCfH«©^^{C^DT> 2MfclJ!0>3tf 1) ^Zf^ F&^nf^>Ail© 

[0 0 6 5] 

*»gei$:F 1 a g^f KtOi^ieii: It^lb, ffiF 

££[Proc. Natl. Acad. Sci., USA, 86, 8227 (1989). Genes Develop., 4, 12 
88 (1990)]. St/KUX^Ke^Jc^f sm^&fflvxfcr^-f -5^ 

[0 0 6 6] 



2 1 
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^)l**ci/f)J\stf-jil&) , tBoc& ( t -•f^)\y^^ri/iJ)\yT^-)\ym) m<D 
ffc3*£7*«£lC<fc y, *«W©5QStS:S83it"rSii:^*T?SS. Advanced C 

hemTecfofcfc, A°— =*f> • V — Pharmacia^, Protein Technology Instrum 
ent*±, Synthecell-Vegaft, PerSeptivefr, &mmftffi*$<D'<'7* K^^cfllSrfU 

[3] H-^^SfjRfiDWK 

SUStaRfcLTfllvv *ffilft"f"e^f5i' h-*^««&ii!3i"f ScifctfTft* 

[0 0 6 7] 

utii, mmwL<Di&mm. mmmzm&ft 

mm. mmwmmmmm. mmfo&m&mftmvs, &m<*<Dmfe4t&&&wt 
rnmib * yam bT#?.n5i» B n ^ £ & & w s ^ £ tfi-v g & „ 

[0 0 6 8] 

molcDtf^ h-^^iSS;Mt53t©T'fSfSt5:l#fi (U) £ l/T, 
1 mU/l~l,000 U/IT'&U. #£L<&10 mU/l~100 U/l©ISt'ffl V^„ 

^h>i, 71z hTS Kfc£©TS K8fc£&&tf 
[0 0 6 9] 

(«itft>f 5->S-215, 0*ttlil) fc£©#>f;r>IMffi?Stt8!l 



2 2 



2003-3009494 



#2001—000392 



S^fetiM^ii-a-bT^ffi-r-Szi^^T^^o MrS'S&Hi, ii^o.i~50 g/ 

[0 0 7 0] 

tf'yV h-^^fiI©4MJSttMl#:t, PH 5~10, #£L<tepH 6~ 

i 2 , Mgc lg^cDMflna^&^sn-rsifc^T^So 

J&if&JBV^TfT^ Z. ZtfT'gZ [Anal. Biochem. , 189, 151 (1990)]„ 
[0 0 7 1] 

[0 0 7 2] 
[H2£#J] 

HJSMl 0 1, 3 h-^IE#»3B5te^-S:^-r*DN A®SM» 

[1] ^hl/^hn>y*X- Ttf^^X Type Iajfcfr £ ©*BI#«£-&fifc$Hg 
□-— >^ ( 1 ) 

;*NL/:/h=r>y?!7^ • YiS^Vf^ Type Ia$c£j. Bacterid., 181, 5176 ( 
[0 0 7 3] 
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7.h\s-7hnyii7, ■ T^^^^-x Type III©*IK#«i£-£f»3te^'T?&&c 
psDjgfe^jg ZKDi&mmn [Mol . Microbiol., 8, 843 (1993)] tC|£t5 ^TfBft £ 

A^f ;f S/X-r- AXttJS8905SD N A^fiRfR&M V*T-£j*fc L I^DN Altzf 
7^7-t7 h£LTffl</\ X h U^hn'^^ • 7#^^x Type Ia^©^ 
6#DNA^iSi:UPCR^ofc 0 PCRli^f DNA O.l^g, 

0.5/timol/U Takara LA TaqsK U ^ 9 — 1f(^fB5i*fciSI)2.5 units, Tak 
ara LA TaqsKU * 9-"t?ffl««?R 4^1, deoxyNTP^- 200 fi mol/1 fc^tf^/S^ 4 
0*i l&JgVV 94°C-ei^ra,42' , CT?2^W.72 o CT*3^^©X@$:30ia^Uigt-r 

[0 0 7 4] 

^hl/^b3>^X - T#^*^X Type I affi (Z) ft: D N A £ ffl P»jjEcoR 
UCcfc y^aLfeWT^rSrpBluescriptll SK(+) ICjtJg L T5ffl^X.^D N A fefNSS L 
. M*flil^^DNA$:mv^T^®ffiJM109^$:^K^K^t-S^i:(CJ: »J5>f^ 

i<Z>**©«^?-&y9:*S K&pBA101fc#£U -t(Z>«l3iS:*«f L/fehi5. pB 
luescriptll SK(+) IC* h l/^ h n y #X • TiJ'y V ^x Type Ia^©^-fe#:D 
NA» 3.5kb©Wr>i« t ffAS*lfc*3gT?*ofe. SiSlC J: *J»D N AWf^T© 
t&SgB#J£&/tl>££:3 3, SDN AWr/HCtt, J. Bacteriol., 181, 5176 (19 
99)-e cpsIaF , cpsIaG fe j:^ cps!aH ^^^^tlfc 3 oCDjitfe^^ cpsIaE ^^^gE 

«:^t5DNA-e*Sii:A<*Sanfe. ♦BWtttt5R©*g*, cpsIaE jj 

^«^;i/=r-X«#^a^, cpsIaGil^li/3 1 , 4 -#9* 

[2] ^hl/^hn^^^ - T#^*^x Type Ia^fr £ cD*^#!^£li?J&»fc 
n-X>^* (2) 
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MfaMKD [1] •efS&ftfcy^S KpBAl0lJci*A3*iTv*«&x h l/^hn 
Vtl* • Ttf^^x Type Uffi&$k(D 3.5kb<Z)$r# £ ^ > >^>f V-DNA 

[0 0 7 5] 

Ahl/yhn^yij^-T^^fx Type Ia«c<OSfefeflcD N A SrMISSflBgll 
I tc J: U L £ pB 1 uescr iptll SK (+) iZ &j£ L T DNA5: f^SS b 

. ilii^DN A &M^T*J®ffiJM109#fc$:7§?«if£#|^£ 3 i: {C «fc »J 9>T ^ 

3:7°^:*^ K<&pBA103fcifr£.U *©j»3i:&»*T L££ d 5. pBluescriptll SK 
(+)ICX hl/^hn^^- T#5*^x Type Ia«cffl^fe#:DN Afi^ffi 3.1k 
b0DNATOjfA$tlfeiI"efeofc o flitasJCiySt 3.1kb©DN A^C 
&SBa#J£&5£Lfc£ 35, ^DNA Iff^t IZ li, cpslal, cpslaj Q fejftfe 

^^cpsIaHjte^-©— WMffi£*U pBA103KI#WS.*l*DNAWf^ti, PBA101 

P BA103=fo * f=.&m&m£&f&Mfc^m<D-ffi(DD N A S«ft6^5^'^ KT'fe 

*B^tttfcSt©*SJH, cpsIaiat^ti/S 1 , 3-N-T 

ir^;i/^;i/n-9-^ >K#^mite^, cpsiaj tag l , h-z&mmm 

»fc^£«^ffi|i|I1££^t-3£;«i83;ftfc[|gi> J. Bacteriol., 181, 5176 
(1999)] . 

[3] Type Ib$^£<Z)/3 1 , 3 -#-5? h 

-*iE»»sii»g : ?- d n A&mm 

MMMKD [2] T'#^4x^^^^^ KpBA103{C#A2*iTvn£* M/^hn 
• Ttf^^x Type Ia$ifi5fctf) 3.1kb<JDWf^r«:^>4f A^"9>rv-DNA 

[0 0 7 6] 
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7.V\yZf\>nviJ^' yiS^V^^- Type Ib#fc£, J. Bactriol., 181, 5176 

SE«^«»©Sefe# D N A £ JfiftEffiSI L feo 

^M/yh3^^-7^7^fi Type Ib«c©iefe#DN A &fl»IS*3SIBglI 
ItCfcy^aUfcBJr^r&pBluescriptll SK(+)tCagAU ZLtl$r^C®SJM109tC^ 
r iZ J: U ^ -f U - &tfs§g Lfeo 
[0 0 7 7] 

±ffiTf UK L £ :/ D - <fc tf^ -f ^ ^ U - £ M ^ T 3 □ ~ W W ^' U *V If 

^i"*^*^ K$: j etV-etipBB102fe e k?>*pBB103t^i&b, -eo«l3iS:»#f Lfc 
-etl^tlpBluescriptll SK(+) tCX h U:/ h 3 v i] 7. • * Ty 

pe Ib#ca>Sfc£#DNAE&3fe® 5.5£J:tf 1.4kb©»r/t*Mf A3 *lfc#3tT?& o 
(01) c 

[0 0 7 8] 

2o0DNA^[iMDNA±T'iibT#abtfe'J, 3T^$ 
S@2#J;fr'3&£ DN AiZlt, cpslbj, cpsIbF, cpsIbG , cpsIbH, cpslbl, 

cpsibj £jfc%zftzmfc*tf&&-tz>z£tfmmvt=. a mm^m^m^ c P si 

bEj&fc^- 1 * cps I aE itfc^ & £ t>* ^bn-^MIief, cpsIbG j&fc^-&cpsI 
*Gm&¥i51:Xf0 1 , 4 h-^lESHMtSS-e^, cpslbl jfrg^tt cpslal 
it^feJ:t>*i8 1, 3 -N-y-fe*;i/#^* MM 

^otiw^, @e#i##3 -e^s*i*i&saB^i^e>j&«DN a&, xm/^ 

hny^-T^fi Type Ib#<D*lBI#«£^«»e^#®-fflS&^"r 
5DNAT?*SIttfli|g3tlfc. 
[0 0 7 9] 

SKli, tg«#B*©«#BB#[&^i-£#* cpslajjjte^fc fflFHttflWSv* 3 
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X hU^bnyij^ • TX^t^x. Type I a«cK;i3ttS*&#«f 
cpslaj jafc^-jg^/fcfcff^? h-:*<P3E^3:SoTV^S£fc [J. Bactriol., 181, 
5176 (1999)], ^J:^hUyhn'y*X-7*'7^fi Type Iat^^hl/^ 
Nny** • Ttf^^x Type Ib#reW:gt#^* h -*<Z>*g-&«5£#-eft-e*i 
j8 1, 4^0 1, 3 tM^ot^Sit [J. Bactriol., 181, 5176 (1999)] 
, cpsIbJit^li/S 1, 3 - h-^Mi?Stt4^tSgaS$:3 - K 

ISHSflU /SI, 3-^)7^ H-^i#iII^Mtt©M 

> .BB^J#■^6feJ:tF7T^SnsaalBB^I*^*;SDNAS:flSV^T, Hftflll© 
[3] -eUM33ftfc2f9* h-X«^»igai^«:^DNAWi^r«:, TfBtf)# 

[0 0 8 0] 

Type Ibf©^#;DNAl:iIi:lTPCRHfofe. PCRttSSftftDNA 
0.1/tg, ^7>f7-# 0.5^mol/l, Takara LA TaqjtfU * ^--fef (Sfg5gtt§S)2 
.5 units, Takara LA Taqtf? U ^ ^ - if Mift 4^1, deoxyNTP# 200/imol/l 
Sr^tfSlS* 40ittlS:MV\ 94TC"T?l#ia, 42°C T?2^IS, 72°C T?3#|ffl©Xg«:30 
®^ »J & f r £ tC J: *J fx o &. 
[0 0 8 1 ] 

»iRjsa[©i/io*=fer3tfn-^^m^t*afti>, B&<z>w##*fi*iLTv^r 

Tttipa^T^^IlIlRL, iDNAOTE [10 mmol/1 Tris-HCl, 1 mmol/1 EDTA (pH 

8.o)] mmm 20* 

»i5/tl$:Ml\ DNA&^R**NotIfeJ:tJfXhoI'7?«JWrL/, T%U- 
*>ffr%5SMM\Z <fc »J D N A WtJt L fctfe, S> - > * U - > 1 1 v MC J: »j 

2.0 kb(Z)DN AWftf SrEURLfc. 
[0 0 8 2] 
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pBluescriptll SK(+) DNA 0 . 2 ft g £ fflJBggpf^Notl «fc t>* XhoIT^TO, 7 

#n-*4*;i/«c*S&tcj: y dn Ai/t^lU y ii Mc<fc 

»J 3.0 kb©DN ABfitf fcENRLfc. 
m 2.0 kb;£J:t>* 3.0 kb<D$rJt $r^-T>f->>3 hfc/B^T, 16°CT'16^ 

[0 0 8 3] 

*3t^iR*S« £ JB ^ T *g§® JM109*fc SrUfj*© &*fltf)#Sact£ o T^K^m L 

, wamwmmfa*T>¥zsv > so/ig/ais-^tfLB^jgiat,** h Nuy h> 

(f-f7nttl) 10 g/1, ifx^p^ 05^ 7 3*fc») 10 g/1, MtMJfA 
5 g/1, ^^15g/l](Cift, 37rT'-%^#Lfe 0 



MttlCfcyiffifSLfc (02) „ 
[0 0 8 4] 

mmiZ.. rt-H-JTJ -7 • A^^>X^AX*±§g8905MDN A-£/&^3:M^T 
L fc, @B^!J#-^ 7 i 8 *lS$SISffl#Ifr ?>^5DNA$:-/7>f7- 

■fey hhlTMW 7. h • 7#^5 L x Type Ib#fc(D^!&#DN 

A.I:iIfcLtPCR$:ftofc 0 

SiRJES*©l/lOSS:7^fn-^^m»*»rU, att©W##*tMil/T^&£ 
t&fliatfe, £>S>->* U ->II*y h (/"W ^lOlttJg) &Jgn 

TilMEWrtf &EMKU iDNACDTE^gi 20^1S:#fe o 
[0 0 8 5] 

MI 5/il^ffll\ DNA&ftJPgg&S EcoIfeJ:tf XhoITqjWfU 7#n 
-*4*;i/«SC8cttKlJ: »J DN AWf^rS:^«tLfe«, 9 J-y9 U ->II3f v hJC<fc 
y 1.0 kb(DDN Am>T*5:lfiIlRL/fe 0 

PBluescriptll SK(+) DNA 0.2 # g£ft||5gi£i!t EcoRI£J:tJS Xhon»qj»ffL 
7 #n-* «fc y DNAiitMU y ->lldf y h £ 

JS^T 3.0 kb(7)DN AKfTtf&HJiRL*:,, 
[0 0 8 6] 
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m 1.0 kbfci:^ 3.0 kb<D$r>i 4 >f— i/ nZ/^rv h&ffi^T, 16TCT?16BS 

»5t*&5J&« & fS V ^ T *fl§® JM109$c £ |ffjzE(Z)^© #&fCt£ o TJg««& L 
, »^StlgSI#S:T>tf2/y > 50/tg/ml§:-^t?LB*^ffilC^|fe, .37-C-e 

[0 0 8 7] 

^ttail, SH^^X^ KT?»«pBBPJS:»fe 0 1^7^^ K©«3g&*tfl8W3lS 

XhL/^hn^y^X - TX^??-*- type Ibffi^<Z))3 1, 3 J>-Xifg 
^islffittS:ttSfieJl&3- FtSDNAS^tS^^^ KpBBPJ£« 
^"Te^SIS Escherihia coli JM109/pBBPJ&, 1 2^1 2^21 Btttt"C 

, IISf^^^IfllKISi^f ( H < fcCrfr Jft 1 T @ 1 $ 3 # 

) CFERM BP-74 OOtbtfte^tltl^. 
Hi&M 3 7^b-N-fh7t-^©4I 

^yfeffll 2 7?^g>tlfe Escherichia coli JM109/pBBPIJ#fc £ £ t>*JM109/pBBPJ#fc % 
■Ztl?tl7>K$'V> 50/tg/«l£-£tfLBJ&ifi 8 ml® Ao fc*M«8MSffcg8l 
L37 0 C T'17^ra^#bfe„ »^*««:r>trS/U > 50 *i g/ml L B Jgife 8 

ml <7)Aofei:M^ < t{Cl%®ab37°C^5NFra^#^> 1 mmol/l£&£ «fc ? ICI 
PTG&S&JnLfc. Se>»C2H§W&#Lfcffe, 384>#«tC J: »J L 3t 

[J. Biol. Chem., 272, 19502 (1997), Mol. Microbiol., 
26, 197 (1997)] tCt£o T&W#£WHR L fc. SEJKlif^tti&llJClS ST-801CT? 

[0 0 8 8] 

JM109/pBBPIJ^J^lli7J' (200 ,u g/ml). 50 mmol/1 ? X y 7 7 - (pH 7.0) 
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, 5 mmol/1 MnC 1 2 - 10 "«">1/1 9 1 h~N- h U* — ^IK 5 mmol/1 UD 
P-#^* N-*^^ 0.1 mlflOM^JKcfTf, 37°CT*72EM£JS£?T o 
[0 0 8 9] 

MiS^T^, Rm%.&m?£#J*% V **tt«tt#tff!£«(DX-5<)<>) &M^T# 
T©#tf&#T?#*TU jEJ£*S*tC 0.2 mmol/KD^? }. - N h 

BSftfC JM109/pBBPJ«sCDffl|®^ fe»-&tC tt, 0.05 mmol/1© ^ V h - N - 

A : CarboPAC PA10 

: A ; H 2 0, B ; 500 mmol/1 NaOH 
V^V^ y h : 10-70% B in 20 min 

[0 0 9 0] 

[0 0 9 1 ] 

ffi#f##4 : n^DN A 
®^'J##5 : »NA 

: MDNA 
IB?!l§#8 : ^DNA 
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[0 0 9 2] 
SEQUENCE LISTING 

<11'0> KYOWA HAKKO KOGYO CO., LTD. 

<120> Beta 1 ,3-galactosyl transferase and a DNA coding for said enzyme 

<130> H12-2111A4 

<140> 
<141> 

<160> 8 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 
<212> PRT 

<213> Streptococcus agalactiae Type lb 
<400> 1 

Met Asn Tyr Ser He He Met Ser Val Tyr Asn Glu Pro Leu Asn Tyr 
15 10 15 

Val Arg Asp Ser Val Glu Ser He Leu Asn Gin Thr Leu Thr Asp Phe 

20 25 30 

3 1 ffiiE#2 0 0 3 - 3 0 0 9 4 9 4 



#2001—000392 



Glu Phe He He Val lie Asp Asn Pro Ser Arg Gly Asp Leu Lys Gin 

35 40 45 

Phe Leu Thr Glu Tyr Ser Val Val Asp Asn Arg He Lys He Leu Leu 
50 '55 60 

Asn Glu Glu Asn He Gly Leu Ala Ser Ser Leu Asn Lys Ala Val Lys 
65 70 75 80 

He Ser Lys Gly Glu Tyr lie Phe Arg Met Asp Ala Asp Asp He Ser 

85 90 95 

Tyr Pro Ser Arg Phe Asp Lys Gin He Arg Phe Met Glu Glu Asn Ser 
100 105 110 

Leu Asp Phe Ser Ala Thr Leu He Glu Leu lie Asp Gin Lys Gly Asn 

115 120 125 

Leu Val Tyr Lys Gin Arg Glu Ser Asn Lys He Tyr Leu Thr Asn Asp 

130 135 140 

He Arg Lys Met Leu Leu Asn Arg Ser lie Leu Ala His Pro Thr Trp 
145 150 155 160 

Cys Val Lys Lys Lys Val Phe Asp Lys Leu Met Gly Tyr Arg Asp Leu 

165 170 175 

Val Pro Val Glu Asp Tyr Asp Phe Ala He Arg Gly Ala Leu Ala Asp 
180 185 190 
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Phe Lys He Gly Leu Leu Asn Lys Val Leu Leu Gin Tyr Arg Leu Asn 

195 200 205 

Glu Asn Gly He Ser Gin Thr Asn Lys Phe Lys Gin Tyr He Tyr Ser 

210 215 220 

Ala He Leu Gin Asp Phe Tyr Lys Glu Lys Ser Tyr lie Asp He Thr 

225 230 235 240 

Lys He Thr Asn Tyr Phe Gin Glu Tyr Val He Lys Lys Arg Tyr Thr 

245 250 255 

Gin Gin Glu Leu Ser Lys Tyr Phe Glu Leu Lys Ser Thr Pro Ser He 

260 265 270 

Thr He Arg Lys Leu Tyr He Cys Leu Tyr Leu Tyr Phe Lys Ser Pro 

275 280 285 

Leu Val Arg Arg Leu Leu He Asn Asp He Asn He Leu Val Leu Lys 

290 295 300 

Leu Phe Gly Gly Glu Lys Gin Ser Asp 

305 310 313 

<210> 2 
<211> 
<212> DNA 

<213> Streptococcus agalactiae Type lb 

3 3 ffiliE# 2 0 0 3 - 3 0 0 9 4 9 4 



#2001—000392 



<400> 2 

atg aat tat agt ate att atg teg gta tat aat gag cct tta aat tat 48 

Net Asn Tyr Ser He He Met Ser Val Tyr Asn Glu Pro Leu Asn Tyr 

15 10 15 

gtg aga gat tea gta gaa tct ata tta aat caa acg ctt act gat ttt 96 

Val Arg Asp Ser Val Glu Ser He Leu Asn Gin Thr Leu Thr Asp Phe 

20 25 30 

gag ttc ata att gtc att gat aat cca agt aga ggt gat tta aag caa 144 

Glu Phe He He Val lie Asp Asn Pro Ser Arg Gly Asp Leu Lys Gin 

35 40 45 

ttc tta aca gaa tat tea gtt gta gat aat aga ata aaa ate ttg ctt 192 

Phe Leu Thr Glu Tyr Ser Val Val Asp Asn Arg He Lys He Leu Leu 

50 55 60 

aat gaa gaa aat att ggt tta gca tea agt ttg aac aaa gcg gtg aaa 240 

Asn Glu Glu Asn He Gly Leu Ala Ser Ser Leu Asn Lys Ala Val Lys 

65 70 75 80 

att tct aag gga gaa tat att ttt aga atg gat get gat gat att tea 288 

He Ser Lys Gly Glu Tyr He Phe Arg Met Asp Ala Asp Asp He Ser 

85 90 95 

tat cca agt aga ttt gat aag caa att cgt ttt atg gag gaa aat tea 336 

Tyr Pro Ser Arg Phe Asp Lys Gin He Arg Phe Met Glu Glu Asn Ser 

100 105 110 
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ttg gat ttc tea gca act eta ata gaa ttg ata gac caa aaa gga aat 384 

Leu Asp Phe Ser Ala Thr Leu lie Glu Leu He Asp Gin Lys Gly Asn 

115 120 125 

tta gta tat aaa caa cga gaa agt aat aaa ata tac tta act aat gat 432 

Leu Val Tyr Lys Gin Arg Glu Ser Asn Lys He Tyr Leu Thr Asn Asp 

130 135 140 

ata egg aag atg tta ttg aat aga tct ata ctt gec cac cca acg tgg 480 

He Arg Lys Met Leu Leu Asn Arg Ser lie Leu Ala His Pro Thr Trp 

145 150 155 160 

tgc gta aaa aag aaa gtt ttc gat aag tta atg gga tat aga gat tta 528 

Cys Val Lys Lys Lys Val Phe Asp Lys Leu Met Gly Tyr Arg Asp Leu 
165 170 175 

gta cct gtt gaa gat tat gat ttt gca ata aga gga get ctg get gat 576 

Val Pro Val Glu Asp Tyr Asp Phe Ala He Arg Gly Ala Leu Ala Asp 

180 185 190 

ttc aaa ate ggc tta etc aat aaa gta ctt tta cag tat aga tta aac 624 

Phe Lys He Gly Leu Leu Asn Lys Val Leu Leu Gin Tyr Arg Leu Asn 

195 200 205 

gag aat gga ata tea caa ace aat aag ttt aag caa tat att tac tea 672 

Glu Asn Gly He Ser Gin Thr Asn Lys Phe Lys Gin Tyr He Tyr Ser 

210 215 220 
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get att tta caa gat ttt tat aaa gaa aaa tct tat att gat ate aca 720 

Ala lie Leu Gin Asp Phe Tyr Lys Glu Lys Ser Tyr He Asp He Thr 

225 230 235 240 

aaa att act aat tac ttt caa gag tat gtg ata aag aaa cgc tat act 768 

Lys He Thr Asn Tyr Phe Gin Glu Tyr Val He Lys Lys Arg Tyr Thr 

245 250 255 

cag caa gag etc tct aaa tat ttt gag eta aaa tct ace cct agt att 816 

Gin Gin Glu Leu Ser Lys Tyr Phe Glu Leu Lys Ser Thr Pro Ser He 

260 ' 265 270 

act att aga aaa eta tat att tgt tta tat tta tac ttt aag tct ccc 864 

Thr He Arg Lys Leu Tyr He Cys Leu Tyr Leu Tyr Phe Lys Ser Pro 

275 280 285 

ttg gtt agg agg tta tta ata aat gat att aat att tta gta ctg aaa 912 

Leu Val Arg Arg Leu Leu lie Asn Asp He Asn lie Leu Val Leu Lys 

290 295 300 



ttg ttt gga gga gag aaa caa agt gac 
Leu Phe Gly Gly Glu Lys Gin Ser Asp 

305 310 



939 



<210> 3 
<211> 6865 
<212> DNA 

<213> Streptococcus agalactiae Type lb 
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<220> 
<221> CDS 

<222> (617).. (1789) 

<220> 
<221> CDS 

<222> (1816).. (2262) 

<220> ' 
<221> CDS 

<222> (2265) .. (2744) 

<220> 
<221> CDS 

<222> (2843) .. (3979) 

<220> 
<221> CDS 

<222> (3982) .. (4953) 

<220> 
<221> CDS 

<222> (5009) .. (5947) 
<400> 3 

agatcttgga gatattatct gtgaaaccaa tgttcctaga ctgatggtcg ttccttcagg 60 



gaaagtacca ccaaatccaa cagcattact tcagaacgct tattttaata agatgattga 120 
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agctattaaa aatatatttg attatattat catcgatact ccacctattg gtttagttgt 180 

tgatgccgca ataatcgcta atgcttgcga tggttttatt ttagtaaccc aagcaggtag 240 

aataaaacgt aattatgttg aaaaagcaaa agaacagatg. gaacaaagtg gttcaaagtt 300 

cttaggtatt attcttaata aagttaatga atctgttgct acttacggcg attatggaaa 360 

ttacggaaaa agggatagaa aaaggaagta aggggctctt gtattgaaag aaaaagaaaa 420 

tatacaaaag attattatag cgatgattca aaccgttgtg gtttattttt ctgcaagttt 480 

gacattaaca ttaattactc ccaactttaa aagcaataaa gatttattgt ttgttctatt 540 

gatacattat attgtctttt atctttctga tttttacaga gacttttgga gtcgtggcta 600 

tcttgaagag tttaaa atg gta ttg aaa tac age ttt tac tat att ttc ata 652 

Met Val Leu Lys Tyr Ser Phe Tyr Tyr He Phe He 

1 5 10 

tea agt tea tta ttt ttt att tct aaa aac tct ttt aca acg aca cga 700 
Ser Ser Ser Leu Phe Phe He Ser Lys Asn Ser Phe Thr Thr Thr Arg 

15 20 25 

ctt tec ttt ttt act ttt att get atg aat teg att tta tta tat eta 748 
Leu Ser Phe Phe Thr Phe He Ala Met Asn Ser He Leu Leu Tyr Leu 

30 35 40 
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ttg aat tea ttt tta aaa tat tat cga aaa tat tct tac get aag ttt 796 
Leu Asn Ser Phe Leu Lys Tyr Tyr Arg Lys Tyr Ser Tyr Ala Lys Phe 

45 50 55 60 



tea cga gat ace aaa gtt gtt ttg ata acg aat aag gat tct tta tea 844 
Ser Arg Asp Thr Lys Val Val Leu He Thr Asn Lys Asp Ser Leu Ser 

65 70 75 



aaa atg ace ttt agg aat aaa tac gac cat aat tat ate get gtc tgt 892 
Lys Met Thr Phe Arg Asn Lys Tyr Asp His Asn Tyr He Ala Val Cys 
80 85 90 



gat ttg aaa cat aac teg 
Asp Leu Lys His Asn Ser 

105 



ate ttg gat tec tct 
He Leu Asp Ser Ser 

95 



gaa aag gat tgt tat 
Glu Lys Asp Cys Tyr 
100 

gat get ctt act tea 
Asp Ala Leu Thr Ser 

115 



gag tta acc tgc tta 
Glu Leu Thr Cys Leu 

120 



tta agg ata ata aac aaa 
Leu Arg He He Asn Lys 
110 



act gtt gat caa get ttt att aac ata ccc att gaa tta ttt ggt aaa 1036 
Thr Val Asp Gin Ala Phe He Asn He Pro He Glu Leu Phe Gly Lys 

125 130 135 140 



tac caa ata caa gat att att aat gac att gaa gca atg gga gtg att 1084 

Tyr Gin He Gin Asp He He Asn Asp He Glu Ala Met Gly Val He 

145 150 155 

gtc aat gtt aat gta gag gca ctt age ttt gat aat ata gga gaa aag 1132 
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Val Asn Val Asn Val Glu Ala Leu Ser Phe Asp Asn He Gly Glu Lys 
160 165 170 

cga ate caa act ttt gaa gga tat agt gtt att aca tat tct atg aaa 1180 

Arg He Gin Thr Phe Glu Gly Tyr Ser Val He Thr Tyr Ser Met Lys 

175 180 185 

ttc tat aaa tat agt cac ctt ata gca aaa cga ttt ttg gat ate atg 1228 

Phe Tyr Lys Tyr Ser His Leu He Ala Lys Arg Phe Leu Asp He Met 

190 195 200 

ggt get att ata ggt ttg etc ata tgt ggc att gtg gca att ttt eta 1276 

Gly Ala He He Gly Leu Leu lie Cys Gly He Val Ala He Phe Leu 

205 210 215 220 

gtt ccg caa ate aga aaa gat ggt gga ccg get ate ttt tct caa aat 1324 

Val Pro Gin He Arg Lys Asp Gly Gly Pro Ala He Phe Ser Gin Asn 

225 230 235 

aga gta ggt cgt aat ggt agg att ttt aga ttc tat aaa ttc aga tea 1372 

Arg Val Gly Arg Asn Gly Arg He Phe Arg Phe Tyr Lys Phe Arg Ser 
240 245 250 

atg cga gta gat gca gaa caa att aag aaa gat tta tta gtt cac aat 1420 

Met Arg Val Asp Ala Glu Gin He Lys Lys Asp Leu Leu Val His Asn 

255 260 265 

caa atg acg ggg eta atg ttt aag tta gac gat gat cct aga att act 1468 

Gin Met Thr Gly Leu Met Phe Lys Leu Asp Asp Asp Pro Arg lie Thr 
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270 275 280 . 

aaa ata gga aaa ttt att cga aaa aca age ata gat gag ttg cct caa 1516 

Lys He Gly Lys Phe He Arg Lys Thr Ser lie Asp Glu Leu Pro Gin 

285 290 295 300 



ttc tat aat gtt tta aaa ggt gat atg agt tta gta gga aca cgc cct 1564 
Phe Tyr Asn Val Leu Lys Gly Asp Met Ser Leu Val Gly Thr Arg Pro 

305 310 315 



ccc aca gtt gat gaa tat gaa aag tat aat tea acg cag aag cga cgc 1612 

Pro Thr Val Asp Glu Tyr Glu Lys Tyr Asn Ser Thr Gin Lys Arg Arg 

320 325 330 

ctt agt ttt aag cca gga ate act ggt ttg tgg caa ata tct ggt aga 1660 

Leu Ser Phe Lys Pro Gly He Thr Gly Leu Trp Gin lie Ser Gly Arg 

335 340 345 

aat aat att act gat ttt gat gaa ate gta aag tta gat gtt caa tat 1708 

Asn Asn lie Thr Asp Phe Asp Glu He Val Lys Leu Asp Val Gin Tyr 

350 355 360 



ate aat gaa tgg tct att tgg tea gat 

He Asn Glu Trp Ser He Trp Ser Asp 

365 370 

eta aag gta gtt tta etc ggg aca gga 

Leu Lys Val Val Leu Leu Gly Thr Gly 

385 



att aag att att etc eta acg 1756 
He Lys He He Leu Leu Thr 

375 380 

get aag taaaggtaag gtttgaaagg 1809 

Ala Lys 

390 
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aatata atg aaa att tgt ctg gtt ggt tea agt ggt ggt cac eta gca 1857 
Met Lys He Cys Leu Val Gly Ser Ser Gly Gly His Leu Ala 

395 400 405 



cac ttg aac ctt ttg aaa ccc att tgg gaa aaa gaa gat agg ttt tgg 1905 

His Leu Asn Leu Leu Lys Pro He Trp Glu Lys Glu Asp Arg Phe Trp 

410 415 420 

gta act ttt gat aaa gaa gat get agg agt att eta aga gaa gag att 1953 

Val Thr Phe Asp Lys Glu Asp Ala Arg Ser He Leu Arg Glu Glu He 

425 430 435 

gta tat cat tgc ttc ttt cca aca aac cgt aat gtc aaa aac ttg gta 2001 

Val Tyr His Cys Phe Phe Pro Thr Asn Arg Asn Val Lys Asn Leu Val 

440 445 450 



aaa aat act att eta get ttt aag gtc 

Lys Asn Thr He Leu Ala Phe Lys Val 

455 460 

gtt ate ata tea tct ggt gee get gta 

Val lie lie Ser Ser Gly Ala Ala Val 

470 475 

ggt aag tta ttt ggc tgt aag acc gtt 

Gly Lys Leu Phe Gly Cys Lys Thr Val 

490 



ctt aga aaa gaa aga cca gat 2049 

Leu Arg Lys Glu Arg Pro Asp 

465 

gca gta cca ttc ttt tat att 2097 

Ala Val Pro Phe Phe Tyr He 

480 485 

tat ata gag gtt ttc gac agg 2145 

Tyr lie Glu Val Phe Asp Arg 

495 500 
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ata gat aaa cca act ttg aca gga aaa tta gtg tat cct gta aca gat 2193 

He Asp Lys Pro Thr Leu Thr Gly Lys Leu Val Tyr Pro Val Thr Asp 

505 5.10 515 

aaa ttt att gtt cag tgg gaa gaa atg aaa aaa gtt tat cct aag gca 2241 

Lys Phe lie Val Gin Trp Glu Glu Met Lys Lys Val Tyr Pro Lys Ala 

520 525 530 

att aat tta gga gga att ttt ta atg att ttt gtc aca gta ggg aca 2288 

He Asn Leu Gly Gly He Phe Met He Phe Val Thr Val Gly Thr 

535 ' 540 545 

cat gaa cag cag ttc aac cgt ctt att aaa gaa gtt gat aga tta aaa 2336 

His Glu Gin Gin Phe Asn Arg Leu He Lys Glu Val Asp Arg Leu Lys 

550 555 560 

ggg aca ggt get att gat caa gaa gtg ttc att caa acg ggt tac tea 2384 

Gly Thr Gly Ala He Asp Gin Glu Val Phe He Gin Thr Gly Tyr Ser 

565 570 575 580 

gac ttt gaa cct cag aat tgt cag tgg tea aaa ttt etc tea tat gat 2432 

Asp Phe Glu Pro Gin Asn Cys Gin Trp Ser Lys Phe Leu Ser Tyr Asp 

585 590 595 

gat atg aac tct tac atg aaa gaa get gag att gtt ate aca cac ggc 2480 

Asp Met Asn Ser Tyr Met Lys Glu Ala Glu He Val He Thr His Gly 

600 605 610 

ggt cca gca acg ttt atg aat gca gtt tct aaa ggg aaa aaa act att 2528 
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Gly Pro Ala Thr Phe Met Asn Ala Val Ser Lys Gly Lys Lys Thr He 

615 620 625 

gtg gtt cct aga caa gaa cag ttt gga gag cat gtg aat aat cat cag 2576 
Val Val Pro Arg Gin Glu Gin Phe Gly Glu His Val Asn Asn His Gin 

630 635 640 

gtg gat ttt ttg aaa gag tta ttc ttg aaa tat gag tta gat tat att 2624 
Val Asp Phe Leu Lys Glu Leu Phe Leu Lys Tyr Glu Leu Asp Tyr He 

645 650 655 660 

ttg aat ate agt gaa tta gag aat att att aag gaa aaa aat ata tct 2672 
Leu Asn He Ser Glu Leu Glu Asn He He Lys Glu Lys Asn lie Ser 

665 670 675 

act agt aaa gta ata tea caa aac aat gat ttt tgt tec tct ttc aaa 2720 
Thr Ser Lys Val He Ser Gin Asn Asn Asp Phe Cys Ser Ser Phe Lys 
680 685 690 

aat gaa ctt tct aaa eta ttt gaa taaatatatt ttgttggaga aaaaaattga 2774 
Asn Glu Leu Ser Lys Leu Phe Glu 

695 700 

aattaactat caatccaaag tatttgttaa taggaggaat tttegcttta accctatttt 2834 

caaageca atg caa ctt ttg tta ctt tta gca tta ata gtt tta ctt att 2884 
Met Gin Leu Leu Leu Leu Leu Ala Leu He Val Leu Leu He 

705 710 
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tgt agt agt 
Cys Ser Ser 

715 

ttt ttc att 
Phe Phe He 

teg tta ttt 
Ser Leu Phe 

tea ctg gca 
Ser Leu Ala 

765 

aat aet aat 
Asn Thr Asn 

780 



tat aat gaa 
Tyr Asn Glu 

720 

gta ttt tat 
Val Phe Tyr 

735 

aga agt eca 
Arg Ser Pro 

750 

gta ggg gtt 
Val Gly Val 

att gaa tta 
He Glu Leu 



aaa atg aaa 
Lys Met Lys 

atg gtt tat 
Met Val Tyr 

gaa ttt cat 
Glu Phe His 

755 

gtg tec tta 
Val Ser Leu 

770 

aca aaa ttg 
Thr Lys Leu 

785 



ttt tta aat 
Phe Leu Asn 

725 

tta gta tea 
Leu Val Ser 
740 

aga gtc att 
Arg Val He 

tta ttt tac 
Leu Phe Tyr 

eta aaa tea 
Leu Lys Ser 
790 



atg get gaa 
Met Ala Glu 

ata gta tta 
He Val Leu 

745 

get gca ttc 
Ala Ala Phe 

760 

cat tac tat 
His Tyr Tyr 

775 

ttt ttg ttt 
Phe Leu Phe 



att 2932 

He 

730 

aat 2980 
Asn 

aat 3028 
Asn 

aag 3076 
Lys 

aat 3124 
Asn 



gca att att ttg ttt tgt tta gga ttt 

Ala He He Leu Phe Cys Leu Gly Phe 

795 800 

ttt gat gta gag aat gta agt ctt ttt 

Phe Asp Val Glu Asn Val Ser Leu Phe 

815 

gat tgg ata aat ggg atg cat acg cag 



eta tat tat tat gec ata tat 3172 

Leu Tyr Tyr Tyr Ala He Tyr 

805 810 

gga aga aat tta att gga tea 3220 

Gly Arg Asn Leu He Gly Ser 

820 825 

aga gca atg get ttc ttt gaa 3268 
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Asp Trp He Asn Gly Met His Thr Gin Arg Ala Met Ala Phe Phe Glu 

830 835 840 

tat tea aat ctt ata ata ccc tta act ate ata act aat ata tat ata 3316 

Tyr Ser Asn Leu He He Pro Leu Thr He He Thr Asn He Tyr He 

845 850 855 

tat ata tat att aag caa aga tat age tea ggg atg atg ata etc ggt 3364 

Tyr He Tyr He Lys Gin Arg Tyr Ser Ser Gly Met Met He Leu Gly 
860 865 870 

get ctt etc tec act att ata eta ccc ate ggg tct gga tct aga get 3412 

Ala Leu Leu Ser Thr He He Leu Pro He Gly Ser Gly Ser Arg Ala 

875 880 885 890 

ggt att ata gtt gtg eta eta cag gtt ata att tta ttg ttg aat aca 3460 

Gly He He Val Val Leu Leu Gin Val He He Leu Leu Leu Asn Thr 

895 900 905 

att gta ata aaa aga caa acg ata aga ttt ttc ctg tat tta gtt ccg 3508 

He Val He Lys Arg Gin Thr He Arg Phe Phe Leu Tyr Leu Val Pro 
910 915 920 



ata eta ata tta eta tta gtg ata tta cgt ttt gat aat ttg gtg age 3556 

He Leu He Leu Leu Leu Val He Leu Arg Phe Asp Asn Leu Val Ser 

925 930 935 

ata tat aat aga ata ate aat ttg egg teg gga agt agt gaa tct aga 3604 

He Tyr Asn Arg He lie Asn Leu Arg Ser Gly Ser Ser Glu Ser Arg 
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940 945 950 

ttt tct ttg tac aag gat acc gta cac tea gta att act gac tea eta 3652 

Phe Ser Leu Tyr Lys Asp Thr Val His Ser Val He Thr Asp Ser Leu 

955 960 965 970 

ttt ctg gga aaa ggt gta aaa gaa ttg tgg tta aat agt gat tta cca 3700 

Phe Leu Gly Lys Gly Val Lys Glu Leu Trp Leu Asn Ser Asp Leu Pro 

975 980 • 985 

eta gga teg cat teg acc tac ata ggt tat ttc tat aaa act ggc eta 3748 

Leu Gly Ser His Ser Thr Tyr He Gly Tyr Phe Tyr Lys Thr Gly Leu 
990 995 1000 

ttt gga eta ata aat gtg att tta ggt ttg ttt eta att ctt att age 3796 

Phe Gly Leu He Asn Val He Leu Gly Leu Phe Leu He Leu He Ser 

1005 1010 1015 

att ate aag gaa get aaa aag tea gat ttc tat tat gag ata gta ggg 3844 

He He Lys Glu Ala Lys Lys Ser Asp Phe Tyr Tyr Glu He Val Gly 
1020 1025 1030 

tct gtc ata etc eta ttt tea ttt ttt gca ctt gaa gat att gat ggc 3892 

Ser Val He Leu Leu Phe Ser Phe Phe Ala Leu Glu Asp He Asp Gly 
1035 1040 1045 1050 



gee aat tgg etc att att ttt gtc ttt aca gtg ttg gga att tta gaa 
Ala Asn Trp Leu He He Phe Val Phe Thr Val Leu Gly He Leu Glu 
1055 1060 1065 



3940 
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aat aag gat ttc tat agt caa ctt aaa agg tgg gaa agt ta atg gaa 3987 

Asn Lys Asp Phe Tyr Ser Gin Leu Lys Arg Trp Glu Ser Met Glu 

1070 1075 1080 

aaa caa ata ctt gtt tct ate gtt ata cct ata tac aac teg gaa gca 4035 

Lys Gin He Leu Val Ser He Val He Pro He Tyr Asn Ser Glu Ala 

1085 1090 1095 

tat ctt aaa gaa tgc gtg caa tec gtc eta caa cag act cat tea ttg 4083 

Tyr Leu Lys Glu Cys Val Gin Ser Val Leu Gin Gin Thr His Ser Leu 
1100 1105 1110 

ata gaa gtt ata ctg att aat gat gga tec act gat aat agt gga gaa 4131 

He Glu Val lie Leu He Asn Asp Gly Ser Thr Asp Asn Ser Gly Glu 
1115 1120 1125 

att tgt gat aat tta tct caa aaa gac gat cgc ata ctt gta ttt cat 4179 

He Cys Asp Asn Leu Ser Gin Lys Asp Asp Arg lie Leu Val Phe His 

1130 1135 1140 1145 

aaa aaa aat gga ggg gta tct teg gca agg aac eta ggt ctt gat aaa 4227 

Lys Lys Asn Gly Gly Val Ser Ser Ala Arg Asn Leu Gly Leu Asp Lys 

1150 1155 1160 

tec aca ggc gaa ttc ata acg ttt gta gat agt gat gat ttt gta gca 4275 

Ser Thr Gly Glu Phe lie Thr Phe Val Asp Ser Asp Asp Phe Val Ala 

1165 1170 1175 
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ccg aat ata att gaa ata atg tta aaa aat tta ate act gag gat get 4323 

Pro Asn He He Glu He Met Leu Lys Asn Leu He Thr Glu Asp Ala 
1180 1185 1190 

gat ata gca gaa gta gat ttt gat att teg aat gag aga gat tat aga 4371 

Asp He Ala Glu Val Asp Phe Asp He Ser Asn Glu Arg Asp Tyr Arg 
1195 1200 1205 



aag aaa aaa aga cga aac ttt tat aag gtc ttt aaa aac aat aat tct 4419 

Lys Lys Lys Arg Arg Asn Phe Tyr Lys Val Phe Lys Asn Asn Asn Ser 
1210 1215 1220 1225 

tta aaa gaa ttt tta tea ggt aat aga gtg gaa aat att gtt tgt aca 4467 

Leu Lys Glu Phe Leu Ser Gly Asn Arg Val Glu Asn He Val Cys Thr 

1230 1235 1240 

aaa tta tat aaa aaa agt ata att ggt aac ttg agg ttt gat gag aat 4515 

Lys Leu Tyr Lys Lys Ser He He Gly Asn Leu Arg Phe Asp Glu Asn 

1245 1250 1255 

tta aaa att ggt gag gat tta ctt ttt aat tgt aaa att tta tgt caa 4563 

Leu Lys lie Gly Glu Asp Leu Leu Phe Asn Cys Lys He Leu Cys Gin 

1260 1265 1270 



gag cac tgc ata gtc gta gat acg act tct tec ttg tac acc tat cgc 4611 
Glu His Cys He Val Val Asp Thr Thr Ser Ser Leu Tyr Thr Tyr Arg 
1275 1280 1285 

ate gta aag act tct gca atg aat cag gag ttc aac gaa aat tea tta 4659 
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He Val Lys Thr Ser Ala Met Asn Gin Glu Phe Asn Glu Asn Ser Leu 

1290 1295 1300 1305 

gat ttt ata aca att ttt aat gaa ata age agt att gtt cct gca aaa 4707 

Asp Phe He Thr He Phe Asn Glu He Ser Ser He Val Pro Ala Lys 
1310 1315 1320 

tta get aat tat gtt gaa gcg aaa ttt tta aga gaa aag gta aag tgt 4755 

Leu Ala Asn Tyr Val Glu Ala Lys Phe Leu Arg Glu Lys Val Lys Cys 
1325 1330 1335 

etc cga aaa atg ttt gaa tta ggt agt aat att gac agt aaa ate aaa 4803 

Leu Arg Lys Met Phe Glu Leu Gly Ser Asn He Asp Ser Lys He Lys 
1340 1345 1350 

tta caa cga gag att ttt ttc aaa gat gtt aaa tta tac cct ttc tat 4851 

Leu Gin Arg Glu He Phe Phe Lys Asp Val Lys Leu Tyr Pro Phe Tyr 

1355 1360 1365 

aaa gcg gtt aag tac tta tea tta aag gga tta ttg agt att tac tta 4899 

Lys Ala Val Lys Tyr Leu Ser Leu Lys Gly Leu Leu Ser He Tyr Leu 
1370 1375 1380 1385 

atg aaa tgt tea ccc ate ttg tat ata aaa tta tat gac agg ttt caa 4947 

Met Lys Cys Ser Pro lie Leu Tyr lie Lys Leu Tyr Asp Arg Phe Gin 
1390 1395 1400 

aaa cag taagtaatca aaaattaaat taactcaatt accttttaaa ttataggagt 5003 
Lys Gin 
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tgaaa atg aat tat agt ate att atg teg gta tat aat gag cct tta aat 5053 
Met Asn Tyr Ser He He Met Ser Val Tyr Asn Glu Pro Leu Asn 
1405 1410 1415 

tat gtg aga gat tea gta gaa tct ata tta aat caa acg ctt act gat 5101 

Tyr Val Arg Asp Ser Val Glu Ser He Leu Asn Gin Thr Leu Thr Asp 
1420 1425 1430 

ttt gag ttc ata att gtc att gat aat cca agt aga ggt gat tta aag 5149 

Phe Glu Phe He He Val He Asp Asn Pro Ser Arg Gly Asp Leu Lys 

1435 1440 1445 1450 

caa ttc tta aca gaa tat tea gtt gta gat aat aga ata aaa ate ttg 5197 

Gin Phe Leu Thr Glu Tyr Ser Val Val Asp Asn Arg He Lys He Leu 
1455 1460 1465 

ctt aat gaa gaa aat att ggt tta gca tea agt ttg aac aaa gcg gtg 5245 

Leu Asn Glu Glu Asn lie Gly Leu Ala Ser Ser Leu Asn Lys Ala Val 

1470 . 1475 1480 

aaa att tct aag gga gaa tat att ttt aga atg gat get gat gat att 5293 

Lys He Ser Lys Gly Glu Tyr He Phe Arg Met Asp Ala Asp Asp He 
1485 1490 1495 

tea tat cca agt aga ttt gat aag caa att cgt ttt atg gag gaa aat 5341 

Ser Tyr Pro Ser Arg Phe Asp Lys Gin He Arg Phe Met Glu Glu Asn 
1500 1505 1510 
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tea ttg gat ttc tea gca act eta ata gaa ttg ata gac caa aaa gga 5389 

Ser Leu Asp Phe Ser Ala Thr Leu He Glu Leu He Asp Gin Lys Gly 

1515 1520 1525 1530 

aat tta gta tat aaa caa cga gaa agt aat aaa ata tac tta act aat 5437 

Asn Leu Val Tyr Lys Gin Arg Glu Ser Asn Lys He Tyr Leu Thr Asn 
1535 1540 1545 

gat ata egg aag atg tta ttg aat aga tct ata ctt gee cac cca acg 5485 

Asp He Arg Lys Met Leu Leu Asn Arg Ser He Leu Ala His Pro Thr 
1550 1555 1560 

tgg tgc gta aaa aag aaa gtt ttc gat aag tta atg gga tat aga gat 5533 

Trp Cys Val Lys Lys Lys Val Phe Asp Lys Leu Met Gly Tyr Arg Asp 

1565 1570 1575 

tta gta cct gtt gaa gat tat gat ttt gca ata aga gga get ctg get 5581 

Leu Val Pro Val Glu Asp Tyr Asp Phe Ala He Arg Gly Ala Leu Ala 

1580 1585 1590 

gat ttc aaa ate ggc tta etc aat aaa gta ctt tta cag tat aga tta 5629 

Asp Phe Lys He Gly Leu Leu Asn Lys Val Leu Leu Gin Tyr Arg Leu 
1595 1600 1605 1610 

aac gag aat gga ata tea caa ace aat aag ttt aag caa tat att tac 5677 

Asn Glu Asn Gly He Ser Gin Thr Asn Lys Phe Lys Gin Tyr He Tyr 
1615 1620 1625 

tea get att tta caa gat ttt tat aaa gaa aaa tct tat att gat ate 5725 
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Ser Ala He Leu Gin Asp Phe Tyr Lys Glu Lys Ser Tyr lie Asp He 
1630 1635 1640 

aca aaa att act aat tac ttt caa gag tat gtg ata aag aaa cgc tat 5773 
Thr Lys He Thr Asn Tyr Phe Gin Glu Tyr Val He Lys Lys Arg Tyr 

1645 1650 1655 

act cag caa gag etc tct aaa tat ttt gag eta aaa tct acc cct agt 5821 
Thr Gin Gin Glu Leu Ser Lys Tyr Phe Glu Leu Lys Ser Thr Pro Ser 

1660 1665 1670 

att act att aga aaa eta tat att tgt tta tat tta tac ttt aag tct 5869 
He Thr He Arg Lys Leu Tyr He Cys Leu Tyr Leu Tyr Phe Lys Ser 
1675 1680 1685 1690 

ccc ttg gtt agg agg tta tta ata aat gat att aat att tta gta ctg 5917 
Pro Leu Val Arg Arg Leu Leu He Asn Asp He Asn He Leu Val Leu 

1695 1700 1705 

aaa ttg ttt gga gga gag aaa caa agt gac taatagaaaa atttatgtat 5967 
Lys Leu Phe Gly Gly Glu Lys Gin Ser Asp 

1710 1715 

gtcatactct ttatcattta ttgatttgtt tatataaaga agagatatat tcaaatttag 6027 
aaattattct ctcttcttct attcctgatg ttgataattt agagaaaaaa ttaaaatcaa 6087 
aaacaataaa tatacatatt ttagaagaat ctagtggtga aagtgaagaa ttattatcag 6147 
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tacttaaaga tgctggtcta agttatagta agtttgatag taattgtttt atttttaatg 6207 
atgcaacgcc tattgggagg acactaataa agcatggtat ttattataat ctaattgaag 6267 
atggtttaaa ttgttttact tactctatat ttagtcaaaa actttggaag tattatgtaa 6327 
aaaaatatat tcttcacaaa attcagccac atggattttc acgatattgt ttagggattg 6387 
aagttaattc attagttaat ttgccaaagg atccgcgtta taaaaaattt attgaagtcc 6447 
ctaggaaaga actttttgac aatgtaacag aatatcaaaa agaaatggca ataaatcttt 6507 
ttggagcagt aagagttagt attaaatcac cttcagtact agtattaacg cagcctctat 6567 
ctatagataa agagtttatg agttataaca ataagataga aacgtccgaa gaacaattta 6627 
atttttataa atcaatagtc aatgaatata taaataaagg gtacaatgtt tatttaaaag 6687 
ttcatcctag agatgtagta gattattcca aattgccggt agagctatta ccatcaaatg 6747 
ttcctatgga aattatagag ttgatgttaa caggtcggtt cgaatgtggg ataacacatt 6807 
cgtccactgc gctggatttt ttaacttgtg ttgataaaaa aataacttta gtagatct 6865 

<210> 4 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:Synthetic DNA 
<400> 4 

gggggatcca atggtattga aatacag 



<210> 5 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 5 

aatctgcaga cttagctcct gtcccgagt 

<210> 6 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 6 

ccaagcggcc gctatagtca acttaaaagg tgg 
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<210> 7 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 7 

cggctcgagt cccaataggc gttgcatc 28 

<210> 8 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 

ccggaattcg aaaaggtaaa gtgtctccga aa 32 
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